Key indicators: single-crystal X-ray study; T = 193 K; mean (C-C) = 0.002 Å; R factor = 0.036; wR factor = 0.099; data-to-parameter ratio = 13.6. organic compounds o2902 Hijikata et al.
In the title molecule {systematic name: [2,7-dimethoxy-8-(4phenoxybenzoyl)naphthalen-1-yl](4-phenoxyphenyl)methan-one}, C 38 H 28 O 6 , the 4-phenoxybenzoyl units adopt a syn orientation with respect to the naphthalene ring system. The internal benzene rings, A and B, make dihedral angles of 86.72 (5) and 79.22 (5) with the naphthalene ring system. The two terminal benzene rings, C and D, of the 4-phenoxybenzoyl groups are twisted with respect to benzene rings A and B, with dihedral angles of A/C = 62.72 (8) and B/D = 87.61 (6) . In the crystal, H atoms in the naphthalene system make two types of intermolecular C-HÁ Á ÁO interactions with the carbonyl O atom and the phenyl etheral O atom of neighbouring molecules. Molecules are further linked by C-HÁ Á Á interactions involving a H atom of terminal benzene ring D and the -system of the internal benzene ring A, forming dimers centered about an inversion center.
Related literature
For the syntheses of aroylated naphthalene compounds via electrophilic aromatic substitution of naphthalene derivatives, see: Okamoto & Yonezawa (2009) . For the structures of closely related compounds, see: Nakaema et al. (2007 Nakaema et al. ( , 2008 Table 1 Hydrogen-bond geometry (Å , ).
Cg3 is the centroid of ring A (C12-C17). Symmetry codes: (i) Àx þ 3 2 ; y þ 1 2 ; Àz þ 3 2 ; (ii) x À 1 2 ; Ày þ 1 2 ; z À 1 2 ; (iii) Àx þ 2; Ày þ 1; Àz þ 2.
D-HÁ
Data collection: PROCESS-AUTO (Rigaku, 1998); cell refinement: PROCESS-AUTO; data reduction: CrystalStructure (Rigaku/ MSC, 2004); program(s) used to solve structure: SIR2004 (Burla et al., 2005 ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEPIII (Burnett & Johnson, 1996) ; software used to prepare material for publication: SHELXL97. 2,7-Dimethoxy-1,8-bis(4-phenoxybenzoyl)naphthalene D. Hijikata, T. Takada, A. Nagasawa, A. Okamoto and N. Yonezawa
Comment
In the course of our studies on selective electrophilic aromatic aroylation of 2,7-dimethoxynaphthalene, peri-aroylnaphthalene compounds have proved to be formed regioselectively by the aid of a suitable acidic mediator (Okamoto & Yonezawa, 2009 ). Recently, we reported on the crystal structures of three such compounds, 1,8-dibenzoyl-2,7-dimethoxynaphthalene (Nakaema et al., 2008) , bis(4-bromophenyl)(2,7-dimethoxynaphthalene-1,8-diyl)dimethanone (Watanabe et al., 2010a) , and 1,8-bis(4-methylbenzoyl)-2,7-dimethoxynaphthalene (Muto et al., 2010) . The aroyl groups at the 1,8-positions of the naphthalene rings in these compounds are twisted almost perpendicularly but a little tilted toward the exo sides against the naphthalene ring. In addition, 1,8-bis(4-chlorobenzoyl)-7-methoxynaphthalen-2-ol ethanol monosolvate (Mitsui et al., 2010) , which was formed by selective demethylation at the 2-methoxy group of 1,8-bis(4-chlorobenzoyl)-2,7-dimethoxynaphthalene (Nakaema et al., 2007) , solely has two syn-oriented chlorobenzoyl groups bonding to the naphthalene ring system, and in this molecule the 2-hydroxy group forms intramolecular hydrogen bonds with the carbonyl oxygen atom. As a part of our continuous studies on the molecular structures of this kind of homologous molecules, the crystal structure of the title compound, 1,8-bis(4-phenoxybenzoyl)-2,7-dimethoxynaphthalene, synthesized via nucleophilic aromatic substitution of (2,7-dimethoxynaphthalene-1,8-diyl)bis(4-fluorophenyl)dimethanone (Watanabe et al., 2010b) , is reported herein.
In the title molecule, illustrated in Fig. 1 , two intervenient benzene rings, A (C12-C17) and B (C25-C30), are in a syn orientation with respect to the naphthalene ring system (C1-C10), and make dihedral angles of 86.72 (5) and 79.22 (5)°, respectively, with the naphthalene ring system. Furthermore, the dihedral angles between benzene rings A and B and the In the crystal, hydrogen atoms in the naphthalene ring form two types of intermolecular C-H···O interactions with the carbonyl oxygen atom (C3-H3···O2 i = 2.44 Å; see Fig. 2 and Table 1 ) and the phenyl ethereal oxygen atom (C6-H6···O6 ii = 2.56 Å; see Fig. 2 and Table 1 ). Moreover, molecules are linked by C-H···π interactions forming dimeric pairs. The terminal benzene ring D acts as a hydrogen-bond donor and the π system of the intervenient benzene ring A (with centroid Cg3) of an adjacent molecule acts as an acceptor (C35-H35···Cg3 iii = 2.78 Å; see Fig. 3 and Table 1 ).
Experimental
In a 10 ml one-necked flask equipped with a condenser, (2,7-dimethoxynaphthalene-1,8-diyl)bis(4fluorophenyl)dimethanone (1.0 mmol, 432.4 mg), phenol (4.0 mmol, 376.4 mg), potassium carbonate (8.0 mmol, 1.10 g) and freshly distilled DMAc (2.0 ml) were stirred at 423 K for 6 h. This mixture was then added dropwise into methanol (20 ml) resulting in the formation of a pale yellow precipitate. The crude material was purified by column chromatography (silica gel, hexane: AcOEt= 2:1) to give the title compound (yield 104 mg, 18%). The isolated product was recrystallized from acetone to give block-like yellow single-crystals of the title compound. M.p. 441.6-444.4 K; 1 HNMR δ (300 MHz, supplementary materials sup-2 CDCl 3 ): 3.72 (6H, s), 6.82-6.94 (4H, m), 7.09 (4H, d, J=7.5 Hz), 7.14-7.21 (4H, m), 7.36 (4H, t, J=8.4 Hz), 7.55-7.78 (4H,m), 7.92 (2H, d, J=7.5 Hz) p.p.m.; 13 CNMR δ (75 MHz, CDCl 3 ): 56.442, 111.128, 116.575, 120.274, 121.440, 124.345, 125.415, 129.467, 129.850, 131.360, 131.876, 133.424, 155.405, 155.998, 161.474, 195 
Refinement
All H atoms were found in a difference Fourier map and were subsequently refined as riding atoms: C-H = 0.95 (aromatic) and 0.98 (methyl) Å, with U iso (H) = 1.2 U eq (C). Table 1 for details). Table 1 for details).
[2,7-dimethoxy-8-(4-phenoxybenzoyl)naphthalen-1-yl](4-phenoxyphenyl)methanone Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq O1 0.96053 (8) 0.06684 (7) 0.81736 (5) 0.0546 (2) O2 0.77701 (9) −0.00287 (7) 0.90988 (5) 
0.0598 (6) 0.0431 (5) 0.0604 (6) 0.0113 (4) −0.0108 (4) −0.0065 (4) O2 0.0817 (7) 0.0420 (5) 0.0514 (5) 0.0130 (5) −0.0147 (5) −0.0058 (4) O3 0.0499 (5) 0.0617 (6) 0.0636 (6) 0.0012 (4) 0.0039 (4) 0.0206 (5) O4 0.0488 (5) 0.0698 (7) 0.0658 (6) −0.0101 (5) 0.0012 (4) 0.0149 (5) O5 0.0549 (6) 0.0761 (7) 0.0546 (6) −0.0006 (5) −0.0087 (4) −0.0167 (5) O6 0.0719 (6) 0.0533 (6) 0.0411 (5) 0.0076 (5) −0.0123 (4) −0.0064 (4) C1 0.0459 (6) 0.0357 (6) 0.0399 (6) 0.0017 (5) −0.0052 (5) 0.0007 (5) C2 0.0492 (7) 0.0438 (7) 0.0481 (7) 0.0032 (5) −0.0007 (5) 0.0045 (5) C3 0.0610 (8) 0.0491 (8) 0.0462 (7) 0.0042 (6) −0.0033 (6) 0.0116 (6) C4 0.0593 (8) 0.0491 (7) 0.0440 (7) 0.0091 (6) −0.0120 (6) 0.0050 (6) C5 0.0491 (7) 0.0430 (7) 0.0414 (6) 0.0049 (5) −0.0106 (5) −0.0018 (5) C6 0.0494 (7) 0.0581 (8) 0.0545 (8) 0.0052 (6) −0.0163 (6) 0.0021 (6) C7 0.0407 (7) 0.0666 (9) 0.0660 (9) −0.0031 (6) −0.0106 (6) 0.0031 (7) C8 0.0481 (7) 0.0477 (7) 0.0519 (7) −0.0055 (6) −0.0038 (6) 0.0015 (6) (5) C26 0.0403 (6) 0.0453 (7) 0.0411 (6) 0.0026 (5) −0.0060 (5) 0.0010 (5) C27 0.0447 (6) 0.0462 (7) 0.0464 (7) 0.0065 (5) −0.0040 (5) −0.0048 (5) C28 0.0478 (7) 0.0461 (7) 0.0382 (6) −0.0042 (5) −0.0034 (5) −0.0021 (5) C29 0.0580 (8) 0.0434 (7) 0.0441 (7) 0.0031 (6) −0.0138 (6) 0.0043 (5) C30 0.0567 (7) 0.0348 (6) 0.0463 (7) 0.0020 (5) −0.0076 (5) 0.0034 (5) C31 0.0519 (7) 0.0522 (8) 0.0387 (6) −0.0001 (6) −0.0077 (5) −0.0075 (5) C32 0.0554 (8) 0.0596 (9) 0.0558 (8) −0.0123 (7) 0.0045 (6) −0.0102 (7) C33 0.0582 (8) 0.0671 (10) 0.0706 (10) −0.0053 (7) 0.0151 (7) −0.0195 (8) C34 0.0663 (9) 0.0533 (8) 0.0719 (10) −0.0056 (7) 0.0077 (7) −0.0161 (7) C35 0.0629 (9) 0.0602 (9) 0.0646 (9) −0.0141 (7) 0.0077 (7) −0.0052 (7) C36 0.0517 (8) 0.0661 (9) 0.0506 (7) −0.0023 (7) 0.0063 (6) −0.0075 (7) 
Hydrogen-bond geometry (Å, °)
Cg3 is the centroid of ring A (C12-C17). Symmetry codes: (i) −x+3/2, y+1/2, −z+3/2; (ii) x−1/2, −y+1/2, z−1/2; (iii) −x+2, −y+1, −z+2.
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